
OREGON COASTAL NONPOINT PROGRAM 
NOAA/EPA PROPOSED FINDING 

Draft 9/23/14 

C. ADDITIONAL MANAGEMENT MEASURES -FORESTRY 

PURPOSE OF MANAGEMENT MEASURE: The purpose of this management measures is to 
identify additional management measures necessary to achieve and maintain applicable water 
quality standards and protect designated uses for land uses where the 6217(g) management 
measures are already being implemented under existing nonpoint source programs but water 
quality is still impaired due to identified nonpoint sources. 

CONDITION FROM JANUARY 1998 FINDINGS: Within two years, Oregon will identify 
and begin applying additional management measures where water quality impairments and 
degradation ofbeneficial uses attributable to forestry exist despite implementation of the 6217(g) 
measures. 

PROPOSED FINDING: 
(This finding is for all the additional management measures for forestry, not just pesticides. I'm 
leaving this blank.) 

RATIONALE: 
The federal agencies' January 13, 1998, conditional approval findings noted that Oregon had 
published forest practices rules that require buffer zones for most pesticide applications (OAR 
629-620-0400(7)(b) ). However, these rule changes did not address aerial application of 
herbicides along non-fish bearing streams. NOAA and EPA identified the adequacy of stream 
buffers for the application of certain chemicals as one of the existing practices under the FP A 
and FPR should be strengthened to attain water quality standards and fully support beneficial 
uses. 

Since its 1998 conditional approval findings, Oregon has provided several documents describing 
the programs it relies on to manage pesticides, most recently in March 2014. In addition to the 
FP A rule buffers noted above, the state also addresses pesticide issues through the Chemical and 
Other Petroleum Product Rules (OAR 629-620-0000 through 800), Pesticide Control Law (ORS 
634), best management practices set by the ODA, and federal pesticide label requirements under 
the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA), as well as the state's Water 
Quality Pesticide Management Plan and Pesticide Stewardship Partnership. In its March 2014 
submittal, Oregon noted that it specifically relies on best management practices set by ODA and 
EPA under FIFRA for the protection of small non-fish bearing streams. Given the scientific 
evidence that points to potential adverse water quality and designated use impacts from the aerial 
application ofherbicides, NOAA and EPA continue to believe that Oregon should take 
additional steps to ensure non-fish bearing streams are adequately protected during the aerial 
application ofherbicides. 
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Aerial application ofherbicides, such as glyphosate, 2,4-D, atrazine, and others, is a common 
practice in the forestry industry. Herbicides are sprayed to control weeds on recently harvested 
parcels to prevent competition with newly planted tree saplings. Within the coastal nonpoint 
management area, non-fish bearing streams comprise 60 to 70 percent of the total stream length. 
Oregon does not require riparian buffers during forest harvests along non-fish bearing streams; 
trees can be harvested up to the stream banks. Herbicides applied aerially over non-fish bearing 
streams are delivered directly into these streams which may then enter fish-bearing streams or 
drinking water supplies. Furthermore, there are no riparian buffers to filter herbicide-laden runoff 
before it enters the streams. 

Research has shown that the aerial application ofherbicides may adversely impact water quality 
and salmon. As discussed in EPA's Guidance Specifying Management Measures for Sources of 
Nonpoint Pollution in Coastal Waters, Norris and Moore (1971) found that the most adverse 
effects from the application of pesticides (including herbicides) occur when they are applied 
directly to water. 1 Direct application can occur by spraying pesticides directly over streams and 
through aerial drift. Norris and Moore also observed the concentration of2,4-D in streams was 
one to two orders of magnitude higher in forestry operations without buffers than in areas with 
buffers. EPA's 1993 guidance also cites a study by Botkin (1994) that states in western Oregon 
and northern California, pesticides and fertilizers are applied at frequencies that indicate a 
potential for concern, and that fish are sensitive to some artificial chemicals. 

In the NOAA National Marine Fisheries Services' (NMFS) biological opinion (BiOp) for several 
EPA herbicide labels, including 2,4-D, aerial drift was identified as the most likely pathway for 
these herbicides to enter aquatic habitats? NMFS also noted that runoff was also a likely 
pathway for 2,4-D. The BiOp states that herbicides can have both direct and indirect effects on 
water quality and aquatic species, including salmon. One of the common indirect effects occurs 
because herbicides can reduce the growth and biomass of primary producers (algae and 
phytoplankton) that form the base of the aquatic food chain. The BiOp notes that a decrease in 
primary production can have significant effects on consumers that depend on the primary 
producers for food. These effects are often reported at herbicide concentrations well below 
concentrations that would have a direct effect on consumers. The BiOp discusses it is difficult to 
predict the magnitude and duration these impacts would have on juvenile salmon because the 
extent of salmonid effects often depend on the interaction with many different parameters, such 
as availability of alternative food sources, water temperature, and other abiotic factors. 

There have been few peer-reviewed studies that have specifically evaluated the extent and effects 
of aerial application ofherbicides on non-fish bearing streams within Oregon's coastal nonpoint 
management area. The non-peer reviewed studies that are available, such as ODF's analysis of 

Agency, Otiice of Water, Washington, DC. EPA 840-B-92-002 January 1993. 
2 NMFS. 2011. National Marine Fisheries Service Endangered Species Act Section 7 Consultation Biological Opinion Environmental Protection 
Agency Registration of Pesticides 2,4-D, Triclopyr BEE, Diuron, Linuron, Captan, and Chlorothalonil. NOAA National Marine Fisheries 
Service, June 30, 2011. 
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aerial pesticide application on Type F (fish bearing) and TypeD (drinking water) and monitoring 
results from the Alsea paired watershed study focused largely on impacts to fish-bearing streams 
so they cannot be used to draw conclusions about non-fish streams. With a lack of information 
about the specific impacts ofherbicide spraying over non-fish bearing streams in Oregon and the 
wealth of scientific literature that shows a potential for negative effects, Oregon needs to ensure 
that it is providing adequate protections for non-fish bearing streams during the aerial application 
of herbicides. 

The ODF monitored herbicides and fungicides along Type F (fish-bearing) and TypeD (drinking 
water) streams to assess the effectiveness of the FP A pesticide management practices at 
protecting water quality during drift application. 3 Of 26 sites sampled 24 hours after application, 
all herbicides detected were at concentrations of less than 1 ppb, below the minimum exposure 
thresholds for humans and aquatic life. They concluded that the FPA's practices were effective at 
protecting water quality for Types F and D streams. However, they note they could not draw any 
conclusions about the FP A's effectiveness at protecting water quality for non-fish bearing 
streams during the aerial application ofherbicides. 

Similarly, the Alsea paired watershed study also found that while some herbicides were detected, 
they were not at levels that would pose a significant risk to humans or aquatic life.4 Following 
the aerial application of herbicides over a non-fish bearing stream segment that did not have 
riparian buffers, the researchers measured herbicide concentrations at three locations below the 
application site: at the fish/non-fish bearing stream interface in the middle of the harvest unit; at 
the bottom of the harvest unit; and well below the harvest unit. Of the five herbicides that were 
applied, only glyphosate was detected in any of the samples. An initial pulse of glyphosate, 
ranging from about 40 to 60 ng/L (ppt), was recorded at the fish/no-fish interface site shortly 
after spraying but matched concentrations observed at the other two sites (approximately 25 
ng/L) after three days. A clear pulse of approximately 115 ng/L (ppt) was recorded at the bottom 
of the harvest unit during a storm event that occurred eight days after application and another 
clear pulse of approximately 42 ng/L (ppt) was observed at the interface site during a second 
storm event ten days after spraying. All glyphosate concentrations recorded throughout the study 
period were orders of magnitude less than what the literature reported as the lowest observable 
effect for a variety of aquatic species. However, like the earlier ODF assessment, no samples 
were taken from a non-fish bearing stream segment that was directly under the application site. 
The water quality impacts to the non-fish bearing stream segment is unknown although one 
would expect to find higher concentrations ofherbicides. 

3 Dent L. and J. Robben. 2000. Oregon Department of Forest1y: Aerial Pesticide Application Monitoring Final Report. Oregon Department of 
Forestry, Pesticides Monitoring Program. Technical Report 7. March 2000. 
4 NCAIS (2013) [full citation but I haven't been able to access this report] 
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In 2010 and 2011, NMFS completed biological opinions and risk assessments for five herbicides 
that EPA and NMFS initially determined may adversely affect endangered and threatened 
salmon in Oregon. Of the five herbicides, only 2,4-D's use was determined by NMFS to 
jeopardizes salmon, and NMFS stated that the jeopardy determination was based heavily on 2,4-
D 's use for aquatic weed control. NMFS concluded that streamside buffers along salmon 
supporting streams were not necessary for all herbicides that were evaluated. There are currently 
three herbicides for which NMFS has yet to complete the biological opinions, and they have 
court-ordered buffers in place. The court ordered buffers are not part ofFIFRA labels. 
Oregon asserts it is relies on the national best management practices established through the 
federal FIFRA pesticide labels to protect non-fish bearing streams. As the result of the different 
ways that federal agencies evaluated the impacts of pesticides on ESA -listed species, EPA, the 
National Marine Fisheries Service, the U.S. Fish and Wildlife Service, and the U.S. Department 
of Agriculture are currently working to improve the national risk assessment process to include 
all listed species when registering, all pesticides, including herbicides. 1:~:~:~~:~~~~-~~:~:~~~~I(~~~~~:f~y~~:~:~:i 

i-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·E-x:-·s-:·oefil>-eraiiv-e·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·: 

t~~~~~~~~~~~~~~!~~~~~I~~~~~Jffiis-onfiolng._federaTproc.essJ1owever~--silo-liid-iloTpreCfuae·ore-goil·' 
from making needed state-level improvements to how it manages herbicides in the context of its 
forestry landscape and sensitive species. 

Other Pacific Northwest states have recognized the need to go beyond the national FIFRA label 
requirements to protect water quality and aquatic species, including salmon, in their state. 
Compared to neighboring coastal states and jurisdictions, Oregon has the smallest forestry­
specific water resource buffers for herbicides. For smaller non-fish bearing streams, Washington 
maintains a 50-foot buffer (W AC-222-38-040). Idaho has riparian and spray buffers for non-fish 
bearing streams of 100 feet (IAR 20-02-01 ). California has riparian buffers for non-fish bearing 
streams(**), which implicitly restrict the aerial application of herbicides near the stream. To 
reduce aerial drift, Oregon has guidance that instructs applicators to consider temperature, 
relative humidity, wind speed, and wind direction; however, Washington, California, and the 
Bureau of Land Management add prescriptive technology and weather-related best management 
practices to address drift control. 5 

In addition to its reliance on federal label requirements, Oregon has taken independent steps to 
further address pesticide water quality issues. In 2007, key state agencies, including ODA, ODF, 
ODEQ, and the Oregon Health Authority, worked together to develop an interagency Water 
Quality Pesticide Management Plan to guide State-wide and watershed-level actions to protect 
surface and groundwater from potential impacts of pesticides, including herbicides. The plan, 

5 
Peterson, E. 2011. ****[include full citation] 
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approved by EPA Region 10 in 2011, focuses on using water quality monitoring data as the 
driver for adaptive management actions. The plan describes a continuum of management 
responses, ranging from voluntary to regulatory actions the state could take to address pesticide 
issues. If water quality concerns cannot be addressed through the collaborative, interagency­
effort, regulatory actions are taken using existing agency authorities. 

As outlined in the plan, the State's Pesticide Stewardship Partnership (PSP) Program is the 
primary mechanism for addressing pesticide water quality issues at the watershed level. Through 
the partnership, the ODEQ works with State and local partners to collect and analyze water 
samples and use the data to focus technical assistance and best management practices on streams 
and pesticides that pose a potential aquatic life or human health impact. 

NOAA and EPA acknowledge the progress Oregon has made in its establishment of a multi­
agency management team, development of its Water Quality Pesticide Management Plan, and 
implementation of its PSP Program. However, the federal agencies note that water quality 
monitoring data on pesticides is still limited in the State, and that Oregon has only established 
eight PSP monitoring areas in seven watersheds, none of which are within the coastal nonpoint 
management area. While NOAA and EPA recognize that the PSP program targets the most 
problematic or potentially problematic watersheds and Oregon received recent funding to expand 
into two new watersheds, the agencies believe that if monitoring data are to drive adaptive 
management, the State should develop and maintain more robust and targeted studies of the 
effectiveness of its pesticide monitoring and best management practices within the coastal 
nonpoint management area. Moreover, the federal agencies encourage the State to design its 
monitoring program in consultation with EPA and NMFS so that it generates data that are also 
useful for EPA pesticide registration reviews and NMFS biological opinions that assess the 
impact of EPA label requirements on listed species. 

In addition to a more robust, overall monitoring program for herbicides and other pesticides and 
to fully address the concerns NOAA and EPA raised in the 1998 conditional approval findings, 
Oregon may be able to achieve greater protection of non-fish bearing streams during the aerial 
application of herbicides through regulatory or voluntary approaches. An example of a 
regulatory approach would be to institute spray buffers for the aerial application of herbicides 
along non-fish bearing streams similar to neighboring states. Another option would be to institute 
riparian buffers along non-fish bearing streams, which, by default, would also provide a buffer 
during the aerial application. 

Oregon could also institute voluntary programs, backed by enforceable authorities. These 
voluntary efforts could build on existing programs Elements of the voluntary program could 
include: 

• Develop more specific guidelines for voluntary buffers or buffer protections for the aerial 
application of herbicides on non-fish bearing streams. 
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• Educate and train aerial applicators ofherbicides on the new guidance and how to 
minimize aerial drift to waterways, including non-fish bearing streams, and surrounding 
communities; 

• Revise the ODF notification form to include a check box for aerial applicators to indicate 
they must adhere to FIFRA labels for all stream types, including non-fish bearing 
streams; 

• Track the implementation of voluntary measures for the aerial application of herbicides 
along non-fish bearing streams and assess the effectiveness of these practices to protect 
water quality and designated uses; 

• r·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-E-x-:·-·s·-·-:-·-o-efHi(irative·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·1 
i ! 
i·-·-·-·-·-·-·-·--·--·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·--~ 

• Provide better maps of non-fish bearing streams and other sensitive sites and structures to 
increase awareness of these sensitive areas that need protection among the aerial 
applicator community; and 

• Employ GPS technology, linked to maps ofnon-fish bearing streams to automatically 
shut off nozzles before crossing non-fish bearing streams. 

If Oregon chooses a voluntary approach, the state would also need to meet the other CZARA 
requirements for using a voluntary, incentive-based programs as part of the state's coastal 
nonpoint program. This includes describing the process the state will use to monitor and track 
implementation of the voluntary practices, providing a legal opinion stating it has the necessary 
back-up authority to require implementation of the voluntary measures, and demonstrating a 
commitment to use that back-up authority. 
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OREGON COASTAL NONPOINT PROGRAM 
NOAA/EPA PROPOSED FINDING 

Draft 9/23/14 

C. ADDITIONAL MANAGEMENT MEASURES - FORESTRY 

PURPOSE OF MANAGEMENT MEASURE: The purpose of this management measures is to 
identify additional management measures necessary to achieve and maintain applicable water 
quality standards and protect designated uses for land uses where the 6217(g) management 
measures are already being implemented under existing nonpoint source programs but water 
quality is still impaired due to identified nonpoint sources. 

CONDITION FROM JANUARY 1998 FINDINGS: Within two years, Oregon will identify 
and begin applying additional management measures where water quality impairments and 
degradation of beneficial uses attributable to forestry exist despite implementation of the 6217(g) 
measures. 

PROPOSED FINDING: 
(This finding is for all the additional management measures for forestry, not just pesticides. I'm 
leaving this blank.) 

RATIONALE: 
The federal agencies' January 13, 1998, conditional approval findings noted that Oregon had 
published forest practices mles that require buffer zones for most pesticide applications (OAR 
629-620-0400(7)(b)). -However, these mle changes did not address aerial application of 
herbicides onaJcmgnon-fish bearing streams. !NOAA and EPA identified the ade9lli!Q_y of stream 
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Aerial application of herbicides, such as glyphosate, 2,4-D, atrazine, and others, is a conm1on 
practice in the forestry industry. Herbicides are sprayed to control weeds on recently harvested 
parcels to prevent competition with newly planted tree saplings. the coastal nonpoint 
management area, non-fish bearing streams comprise 60(cl- of the total stream 
length. IfinildditiQfi,Oregon does not require riparian buffers harvests 
non-fish bearing streams~,~l11erefEH"e; trees can be harvested up to the stream banksakmgmn1-
HSfH*"Elflfll!:--5tfBHI'ns. ~erbicides aerially"'-'-~~"""""'~"-"=~""'-''-'-"-'"""'~-="'-~ 
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the impacts of pesticides on ESA-listed species-an(l-llSlHJlHfH+--H! 
National Marine Fisheries Service, the U.S. Fish and Wildlife Service, and the U.S. Department 
of Agriculture £!II,U:!!I~l!l:U"'2_illll,£J!:UJ:D.p'I2.~J!.lQJ}illlQJlli!ILI!IikJ!.§~'ili.l~:ill..[li:2.f~~-

Compared to neighboring coastal states and jurisdictions, Oregon has the smallest forestry­
specific water resource buffers for herbicides. For smaller non-fish bearing streams, Washington 
maintains a 50-foot ~uffe~ (WAC-222-3 8-040), Idaho has riparian and spray buffersfor non~ fish 
bearing streams of 100 feet (IAR 20-02-01). California has riparian buffers for non-fish bearing 
streams (.:! ~ ), which in1plic itly }"eS(l;i(;!Jl1t~ (lt~rjaJ(lJJJllic(l!jcl!1Clfbt:!"Pi(;iCit~SJ}erif tbe f;(fe(ll11;;l:i-m#-­
thenherbiei£lenusensin&e applying herbicides over the riparian baffer weald destroy the 

5 

ED_ 454-000332088 

Comment [LL22]: I would suggest keeping this 
paragraph but add the years that NJ\!1FS issued the 
biological opinions. This will give readers an idea of 
what happened chronologically. Do we want to 
mention because of a court order, EPA assessed risks 
associated with herbicides use on endangered and 

t!.l.f_E;~!~~£1.2!!l.JP.2!!.j_!!_9!.~&.~!I7i.:.'}'Il;]~~~Ti.~.:::l. _____ , 

i Ex. 5 - Deliberative i 
! ! 

Comment [AC23]: Since seems out of here. Not 
sure it's needed. 

[ 
................................................................................................................................................................................................• ] 
Comment [LL25]: The agencies are not working 
on labels or BJviPs, just risk assessment. 

·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·~ 

_ ~ ~ -( Comment [AC26]: Riparian or spray? 

_. ~ ~ {Formatted: Highlight 

EPA-6822_020781 



has guidance that instructs applicators furl&_ 

considering temperature, relative humidity, wind speed, and wind direction)fm'drifletn:ll!'Hl.;J.!o-
Rowever, Washington, California, and add also [hav~ 
prescriptive technology and ~eather-related best management practices address drift control.'~ 
~PeteFSett};-2-Q-l-l-)~ -

In addition to its reliance on federal label requirements, Oregon has taken independent steps to 
further address pesticide water quality issues. In 2007, key state agencies, including ODA, ODF, 
ODEQ, and the Oregon Health Authority, worked together to develop an interagency Water 
Quality Pesticide Management Plan to guide State-wide and watershed-level actions to protect 
surface and groundwater from potential impacts of pesticides, including herbicides. The plan, 
approved by EPA Region 10 in 2011, focuses on using water quality monitoring data as the 
driver for adaptive management actions. The plan describes a continuum of management 
responses, ranging from voluntary to regulatory actions the state could take to address pesticide 
issues. If water quality concerns cannot be addressed through the collaborative, interagency­
effort, regulatory actions are taken using existing agency authorities. 

As outlined in the plan, the State's Pesticide Stewardship Partnership (PSP) Program is the 
primary mechanism for addressing pesticide water quality issues at the watershed level. Through 
the partnership, the ODEQ works with State and local partners to collect and analyze water 
samples and use the data to focus technical assistance and best management practices on streams 
and pesticides that pose a potential aquatic life or human health impact. 

NOAA and EPA acknowledge the progress Oregon has made in its establishment of a multi­
agency management team, development of its Water Quality Pesticide Management Plan, and 
implementation of its PSP Program. However, the federal agencies note that water quality 
monitoring data on pesticides is still limited in the State, and that Oregon has only established 
eight PSP monitoring areas in seven watersheds, none of which are within the coastal nonpoint 
management area. While NOAA and EPA recognize that the PSP program 

or and lo 
into two new watersheds, the agencies believe that, if monitoring data are to drive 

adaptive management, the State should develop and maintain more robust and targeted studies of 
the effectiveness of its pesticide monitoring and best management practices within the coastal 
nonpoint management area. federal agencies encourage the State to design its 
monitoring pro gram in consultation with EPA and NMFS so that it generates data that are also 
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usefi1l for EPA pesticide registration reviews and NMFS biological opinions that assess the 
impact of EPA label requirements on listed species. 

build on existing 
Elements of the voluntary program could include-t-he-

• [Developj~11ore specificjfj.guideline~ for_volun!arY buffers or bufferprotections for 
aerial application of herbicides on Type-N-n.oi1~fi.shbef1ri!1gstreams. 

• Qut-reaeh-Educate and train ~y ODA~oaerial applicatorsofherbicides_~'-="'~~""--
gtJidance;(li1cLhclWJQ_ ffl.at...KretJ.-SeS-EH-1-minimiz eit1g aerial drift _._., ___ ,,_,~·-··-··-'·'--~J--"'---···~-·-··-····--c·-·. 
·rype-N-tnon-fish bearingj streams, and surrounding conrrnunnies:;···lll1eJ.HE1·H1j'\V'EH1bH1Iary 

t+lilli'i'l+H-1-"c--Hta+ aerial 

r·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·----~ 

~ -! ! 
! ! 
: Ex. 5 - Deliberative : 

-\ \ ! ! 
\ ! ! 

i ! 

• Ke:yi.seJheODF ratification form !o_ i!Ic;lucie_ ~ s!J~c§)o)( 
applicators to indicate they must adhere to FIFRA labels 

-------------

Comment [AC34]: OR already has guidelines to 
minimize drift (see above para.) I think a few 
specific examples are needed here for the state to 

all stream types, including 

• 

• [' 1'1'1'1]C.::cmcltlt':LDclirect compliance monitoring effi:1rts by OI}A-Erfjcl!"FIFRA label 
requirements related to s-fm·-aerial application of herbicides in forestry;'.!?'.! 
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\ understand what additional specificity we're looking 
1 for. 

Comment [AC35]: Do we really care WHO does 
it as long as it's done? Extension agents could be a 

\ good vector? 

Comment [CG36]: Be specific with the name of 
the notification form. 
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• 

• 
tnaps-aHJ-f}Jl&-te-automatically shut off nozzles w!1e£KJI.e&&HJ.Fjcf'-yJ"Y&-N-I~QD'--£rillilil!!g_ 
non- fish bearing streams.] 
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~ ~ - Comment [AC38]: This isn't something the state 
can do. This is a BJviP it would recommend 
applicator adopt. Therefore, should it be an example 
under the first bullet rather than listed here? 

' i Formatted: Indent: Left: 0" 
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